Identification of VEGF receptor-2 tyrosine phosphorylation sites involved in VEGF-mediated endothelial platelet-activating factor synthesis.
Vascular endothelial growth factor (VEGF)-mediated inflammation requires the synthesis of acute platelet-activating factor (PAF) by endothelial cells (ECs). We previously reported that VEGF-mediated PAF synthesis involves the activation of the homodimeric tyrosine kinase receptor VEGFR-2/R-2, leading to the recruitment of p38 and p42/p44 mitogen-activated protein kinases (MAPKs) and activation of secreted group V phospholipase A₂ (sPLA₂-V). We have also reported that VEGF-A₁₆₅-mediated prostacyclin (PGI₂) synthesis requires VEGFR-1/R-2 heterodimeric receptor activation. Selective activation of VEGF receptors can coordinate the synthesis of pro-PAF and anti-PGI₂ inflammatory factors. It is unknown which VEGFR-2 tyrosine phosphorylation site(s) contribute(s) to PAF synthesis. Bovine aortic endothelial cells (BAECs) were transfected with pcDNA vectors encoding for native VEGF receptor-2 (VEGFR-2) cDNA or VEGFR-2 cDNA containing tyrosine phosphorylation sites mutated into phenylalanine residues (Y801F, Y1059F, Y1175F, Y1214F); an empty pcDNA vector was used as a negative control. Treatment of pcDNA-transfected BAECs with VEGF (10⁻⁹ mol/L) for 15 min increased PAF synthesis by 180%. In BAECs transfected with pcDNA vectors encoding mutated Y801F, Y1059F, Y1175F, or Y1214F VEGFR-2 cDNA, we observed a marked reduction of VEGF-mediated PAF synthesis by 38%, 46%, 69%, and 31%, respectively, compared with BAECs transfected with pcDNA vector encoding VEGFR-2 cDNA. Our data provide a novel insight as to the mechanisms by which VEGF promotes PAF synthesis.